Bacillus thuringiensis (Bt) is a gram-positive, spore-forming bacterium and it produces insecticidal crystal (cry) proteins during sporulation. Because the genetic diversity and toxic potential of Bt strains differ from region to region, strains have been collected and characterized all over the world. The aim of this study is to isolate Bt strains in grain-related habitats in Turkey and to characterize them on the basis of crystal morphology, cry gene content, and chromosomal and plasmid DNA profiles. Four approaches were taken: analysis with phase contrast (PC) microscopy, polymerase chain reaction (PCR), pulsed field gel electrophoresis (PFGE) and plasmid isolation. Ninety-six samples were collected from Central Anatolia and the Aegean region. Bt was isolated from 61 of 96 samples (63.5%) and 500 Bt-like colonies were obtained. One hundred and sixty three of the colonies were identified as Bt based on cry protein formation using PC microscopy. Among the examined colonies, the overall proportion identified (as Bt index) was 0.33. We found that 103 isolates were positive for the five different cry genes (cry1, cry2, cry3, cry4 and cry9) examined with PCR. In addition, plasmid profiling of 37 cry gene-positive isolates indicated that the 15 kb plasmid band was present in all isolates; however, 11 of 37 isolates had more than one plasmid band at different sizes. Finally, chromosomal DNA profiling by PFGE gave rise to different DNA patterns for isolates containing the same cry gene which suggests a high level of diversity among the Bt strains isolated.
Introduction
Bacillus thuringiensis (Bt) is a gram-positive, facultative anaerobe and spore-forming bacterium. It produces different insecticidal toxic proteins in parasporal crystals during the stationary phase of its growth cycle (Rowe et al. 1987) . The genes coding for cry proteins are mostly carried on plasmids ranging from 3-4 to 150 Mda (Gonzales & Carlton 1980; Aronson 2002) . Up to now, many cry protein genes have been cloned, sequenced and named cry genes. Over 100 cry gene sequences are organized into 32 groups and different subgroups based on nucleotide similarities and range of host specificity (Crickmore et al. 1998; Bravo et al. 1998) .
Insecticidal activity of Bt depends mostly on cry proteins and varies with insect type. Natural isolates of Bt have been used as biological pesticides against different insect orders such as Lepidoptera, Diptera, Coleoptera, Hymenoptera, Homoptera and Acari (Cannon 1993; Fieltson et al. 1992 ). In addition, some strains of Bt have been found to be toxic to nematodes and protozoa (Feitelson et al. 1992; Edwards et al. 1988) . The lack of mammalian toxicity of cry proteins has resulted in an increase in the use of Bt as an insecticide and intensified the search for new strains with different toxic activities.
It has been reported that Bt can be present in many different habitats such as soil, stored product dust, insect cadavers, grains, agricultural soils, olive tree related-habitats, different plant and aquatic environments (Martin & Travers 1989; Meadows et al. 1992; Ben-Dov et al. 1997; Theunis et al. 1998; Bravo et al. 1998; Bel et al. 1997; Mizuki et al. 1999; Iriarte et al. 2000) . Bt strains show genetic diversity with different toxic potential mostly due to plasmid exchange between strains (Thomas et al. 2001) . In fact, each habitat may contain a novel Bt strain awaiting discovery which has a toxic effect on a target insect group. Therefore, Bt strains have been collected from different environments and characterized to evaluate their toxic potential against various insect orders (Chak et al. 1994; Theunis et al. 1998; Bravo et al. 1998 characterization of Bt isolates such as polymerase chain reaction (PCR), southern blotting, serotyping and bioassay; however, PCR is the most widely used, efficient and rapid technique for screening of a large number of isolates (Juarez-Perez et al. 1997; Porcar & Juarez-Perez 2002) .
Because the use of Bt products as an alternative to chemical insecticides is increasing rapidly, many research centres have focused on isolation of the native strains in order to establish Bt strain collection worldwide. Therefore, the purpose of this study is to initiate the establishment of a native Bt strain collection from different regions of Turkey and to determine its diversity. We isolated and characterized 103 Bt isolates from grain-related habitats of Central Anatolia and the Aegean regions of Turkey based on crystal formation, cry gene content, and plasmid and chromosomal DNA profiles.
Materials and methods

Sample collection
Soil, grain, stored product dust, straw, insect cadavers and various residues were collected from grain silos, crop fields, farms, caves, haylofts where Bt preparation have not been applied, in central Anatolia (Ere! gli/ Konya, Takale/Karaman) and the Aegean region (Nikfer/Denizli, Bozbu¨k/So¨ke) as shown in Table 1 . Samples were taken from the places not exposed to sunlight or at 5 cm depth from the surface and were placed into plastic Indicates the total Bt index in each geographical location.
